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


'







&
(

 

ε > 0

(




 


&
(
ε	234	'



(


'&
S ⊆ T

&

'&

 '



&

(


'& x̂ ' x¯

e12


& e34 

(





&

ϑx̂ domS η 


1
st
STEP :
J

&
!
$
!
'
α :=
1− (x02 + x
0
3)
1− (h2 + h3)
< 1
2




)





	 

	

&
!
$
!

'
x0τ ≥ hτα (τ = 2, 3) .
	



&
!
$
!
'
0 ≤ α2 = x
0
2 − h2α < 1
?  


 
  


?

 
&
!
$
!
'
0 ≤ α3 = x
0
3 − h3α < 1 .
@

 
)
&
!
$
#
'
α2 + αh2 = x
0
2, α3 + αh3 = x
0
3,

&
!
$
#
*
'
α2 + α3 = (x
0
2 + x
0
3)− α(h2 + h3) = 1− α
 	


α1+α2+α = 1


	




	 




 
0
  


/

(
ﬃ





$
	

  	

 


(



	 





α, α2, α2

)
x¯

e12
 
e34


	

	

&
!
$
!6
' 
 



0

$
2
nd
STEP :
%
 
	





)
*
&
!
$
#!
'
α3 + αx4 > x
0
4
 7









*
&
!
$
##
'
α(x4 − h3) > x
0
4 − x
0
3
K
  	


λ1x
0
1 + λ2x
0
2 + λ3x
0
3 + λ4x
0
4 ≤ 1

x01 + x
0
4 ≥ 1
  	

 


λ1x
0
1 + λ1x
0
4 ≥ λ1


ﬃ






	 
)

(
0


 
ﬃ



λ2x
0
2 + λ3x
0
3 + (λ4 − λ1)x
0
4 ≤ 1− λ1 = λ2

	



&
!
$
#
5
'
x04 ≤
λ2 − (λ2x
0
2 + λ3x
0
3)
λ4 − λ1



	  7




 

)
 

*


)
x01+x
0
4 = 1

λ1x
0
1+λ2x
0
2+λ3x
0
3+λ4x
0
4 = 1
$


 	


ﬃ


	 
)

	 7




  



0


	 


*



7







 





  7




 	
	
(


	

◦
x = x¯
$
	

 
(

*


(


	
 
	 
  





7






*

 &
!
$
#
5
'
$
	
 

(




&
!
$
#6
'
x04 − x
0
3 <
λ2 − (λ2x
0
2 + λ3x
0
3)− x
0
3(λ4 − λ1)
λ4 − λ1
=
λ2 − λ2x
0
2 − x
0
3(λ3 + λ4 − λ1)
λ4 − λ1
=
λ2(1− (x
0
2 + x
0
3))
λ4 − λ1
?  


 
  


?


#

	 

	 	




	 
0




 
)
x¯
 


 
 &
!
$

'  
ﬃ



&
!
$
#
'
x4 − h3 =
λ2 − h2λ2 − h3λ3
λ4 − λ1
− h3
=
λ2 − h2λ2 − h3(λ3 + λ4 − λ1)
λ4 − λ1
=
λ2(1− (h2 + h3))
λ4 − λ1
,
	
&
!
$
#

'
α¯(x4 − h3) =
λ2(1− (x
0
2 + x
0
3))
λ4 − λ1
,

 
(

 &
!
$
#

'  &
!
$
#6
' 
ﬃ


 



*

	 
 
7






*
&
!
$
##
'  	 &
!
$
#!
'
$
3
rd
STEP :
1


	 

	

&
!
$
!

' 
 





0
    7











*
$
3
$
 

)
x02 < h2α


	 

α2 = 0
 


(


α3
ﬃ
*
&
!
$
!
'

	 
(


 
(







	 

 
/



*




	 
(



  
ﬃ



$
4
th
STEP : 
 


	




x := α2e
12 + α3e
34 + αx¯.




*

ﬃ
*

	 






 
)
α2, α2

α

	




 7




m
 

-



2, 3
&
ﬃ
*
&
!
$
#
''  
/

m
 



4
&
ﬃ
*
&
!
$
#!
'
$
	

 
 

x



	


*
 



2, 3
$ 1$

$

)
 






*

(


δ < 0
&
!
$
#
'
xδ := (α2 + δ)e
12 + (α3 + δ)e
34 + (α− 2δ)x¯

/

m
 



2, 3, 4
$

 
5





 




)

(



*
!
$*
5
$
7




* x̂ = xδ





)


0


	 



(

)

	 



((

$





  

(
T 
 
234	'



(


'&

&

(
η ∈ I 
 
&



(

(


'&



(
m 

(




&







(
'

' η  
&
!
$
#
'
h2 + h3 ≤ m2 +m3,

&m2 < h2, h3 < m3,
(

&

'







&
(

 

ε > 0

(

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(
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&
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
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
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& e34 
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&

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
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
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 



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(

m2 > h2, h3 > m3



(

(



&

'

'





3


	

	
23ﬁ
7




 &
!
$*
!
' 
 



0
 
 	
	    ﬂ






	 






 
)

	 J
((

!
$

$
# 



	 

 
7






*
	








$

$
  	


&
!
$
5

'
m2(1− h3) ≥ h2(1−m3).
?  


 
  


?

 
	
m2[1− (h3 + h3)] ≥ h2[1− (m3 +m3)],

	



α2 := m2 − h2
1− (m3 +m3)
1− (h3 + h3)
≥ 0
   
0


	 7








α2, α3, α
 


	 
)

)
J
((

!
$*



	 

(



)

	


)

 


$






  

(
λ1 + λ3 < 1

& h2 + h3 < 1  


&
H
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
(
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&
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



&
 

 
	
(





(



1
st
STEP :
J

η ∈ I \H




m
ﬃ


	
(



(




 
)
η
$

 

)
m 





  
)

	 
7







 
 





14

24




-




	   

((





*

(




η
&



* 



	 ' 





)



*
!
$
#
$
	

  	


m1 +m4 ≥ 1, m2 +m4 ≥ 1
$
ﬀ


   

(

&
!
$
5
*
'
m2 +m3 ≤ 1
	





 



 
)



*
!
$
5
$
3
rd
STEP :
K


(
 
&
!
$
5
!
'
m2 +m3 < h2 + h3 .
	
ﬃ
*
J
((

!
$

 
ﬃ


 
(



 
(
ﬃ





x̂

)
x¯

e12


	

	

)
 






*

(


ε > 0


	 

(






ϑx̂

(




η

$

$

$

(







εﬁ23ﬁ


S
$
4
th
STEP :

 

	 





 
 	
	
&
!
$
5
#
'
hτ < mτ (τ = 2, 3)
	






$
	
ﬃ
*
J
((

!
$*

 
ﬃ


 
(



 
(
ﬃ





x̂

)
x¯

e12

e34


	

	


)
 






*

(


ε > 0


	 

(






ϑx̂

(




η

$

$


(
 





eﬁ234ﬁ


S
5
th
STEP :
2



*
 


	 





 
 	
	
&
!
$
55
'
h2 + h3 ≤ m2 +m3 ≤ 1,

m2 < h2, h3 < m3 .






   


	 





 





23
  





234







$
	
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




)


 

((





*
)

(
J
((

!
$*

$
	 
*
((



  


	
m2 >
h2, h3 > m3





 





*
$
?  


 
  


?






2


	 



 

	
	

	 
 ﬂ



 






/


(







H
  



*





7

 
)



ﬀ
ﬁﬂ


ﬃ

ﬂ


$


 

 

(
Ĥ 
 

 
	
(





(
 


& ϑ¯ = ϑx¯ ∈ Ĥ 


1
)
ϑ¯ /∈ Ĥ


	

	 	


ﬃ
  

(






ϑ̂ ∈ Ĥ
&


& 

(




&'
(
'


&

(




(

'
  
'  

  






Ŝ


	

	

&
!
$
5
6
'
ϑ̂ domŜ ϑ¯
	






$
J
 
	 




(



(
 
)
ϑ̂
ﬃ
 


ﬃ
* m̂ = (m̂1, . . . , m̂4)



	
&
!
$
5

'
m̂τ := ess infDτ ϑ̂ (τ = 1, 2, 3, 4).
1
st
STEP :
&
!
$
5
'
%
 



(

	


$

$

$

(m̂2, m̂3) ≥ (h2, h3).
1

ﬃ



ϑ̂

 


(




ﬃ
*

	  &J
((

!
$
6
'  	


a23m̂ ≥ h2, a
32m̂ ≥ h3.
1
)

)


 
 



2

3

)
m̂


	

	 





 
 

 

2




!
$
!
$
#
ﬃ






*


(


 
)

	 



2, 3

ﬃ
 
(




ﬃ
*
 


 
)
x¯
 

$

$
 
)
(h2, h3)
$ K


(

m̂3 ≤ h3
 




ﬃ
*
2




!
$
!
$
	 


	 

(






ϑ0 := (1− t)ϑ̂+ te23 ∈ Ĥ
)

t := x¯3− m̂3
$
J
 
	
(



(
 
)
ϑ0
ﬃ
 



ﬃ
* m0


	
&
!
$
5

'
(m02, m
0
3) ≥ (x¯2, x¯3).
	
)


	 



(
)

(




 

!
$
5

 


$
2
nd
STEP :
#

 
/





(


&
!
$
5

'
x¯4 ≥ m̂4 .
@

 
)
&
!
$
5

' 
x¯1λ1 + x¯2λ2 + x¯3λ3 + x¯4λ4 = 1,
m̂1λ1 + m̂2λ2 + m̂3λ3 + m̂4λ4 ≤ 1
?  


 
  


?

 
a23x = h2
a32x = h3
h2
h3
x2
x3
x¯ m
0
m̂
{x a23x ≥ h2,
a32x ≥ h3}
2




!
$
!
4 



2

3

)
m̂

x¯
 	


m̂1λ1 + m̂4λ4 ≤ x¯1λ1 + x¯4λ4 = 1− (x¯2λ2 + x¯3λ3)
= 1− (h2λ2 + h3λ3) = 1− λ
0
23.
#

	 

	 	
ϑ0


ﬃ
 
(




ﬃ
*

	  	  	





*
m̂1 + m̂4 ≥ 1 = x¯1 + x¯4 .
K


− m̂1λ1 − m̂4λ1 ≤ −x¯1λ1 − x¯4λ4

m̂1λ1 + m̂4λ4 ≤ x¯1λ1 + x¯4λ4
 
(


 


	
(λ4−λ1)m
0
4 ≤ (λ4−λ1)x¯4
$
 &
!
$
5

' 	





 

$$
ﬂ


(





*
 
0

x¯1 ≤ m̂1
$ K









*
 
(

*



)


  
-




1, 4

)
x¯

m0
 


2




!
$
#
$
3
rd
STEP :
%
  



(

	


$

$

$

&
!
$
6
'
m̂1 + m̂4 = 1 .
1
 


	
(



ϑ1 := ϑ̂− tλ4λ D1 + tλ1λ D4
?  


 
  


?

 
x1 + x4 = 1
λ1x1 + λ4x4 = 1− λ
0
23
1
1
x1
x4
1−λ023
λ4
1−λ023
λ1
(x¯1, x¯4)
(m̂1, m̂4)
{x λ1x1 + λ4x4 ≤ 1− λ
0
23,
x1 + x4 ≥ 1}
2




!
$
#
4 



1

4

)
m̂

x¯
)

t :=
(m̂1 + m̂4)− 1
λ4 − λ1





	
 
	
(



(
 


	  

	
 


  

	


	



 
)
(



(

m1

)
ϑ1

	


 &
!
$
5

'

	



&
!
$
6
*
'
(m12, m
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Ĥ
(








	  

	  
 


*



(




$
@
*
	
(
!
$*
#
  	


ϑ = ϑx̂ ∈ Ĥ
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
	   
$
#

	




ϑ̂ ∈ Ĝ
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